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(54) MEASUREMENT CELL FOR SURFACE PLASMON RESONANCE BIOSENSOR AND ITS 
MANUFACTURE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain improved sensitivity even if 
a physiologically activated substance is available in small quantity, 
by providing a plasma polymerization film being formed on a metal 
film and a layer consisting of the physiologically activated 
substance being immobilized on the surface at an optical part. 
SOLUTION: In a measurement cell, a transparent substrate 1, a 
metal thin film 2 formed on it, a plasma polymerization film 3 
formed on the metal thin film 2, and a physiologically activated 
substance 4 immobilized on the surface are provided at an optical 
part. The transparent substrate 1 consists of a material 
transparent to glass and a laser beam as thick as approximately 
0.1-5 mm, and generates surface plasmon resonance in the metal 
thin film 2, using gold, silver, platinum, and the like, and the film 
thickness is especially preferably 100-500 &angst;. Also, the 
plasma polymerization film 3 is three-dimensionally crosslinked by 
performing the plasma polymerization of a monomer raw material, 
and the monomer raw material should be such that the 
physiologically activated substance 4 can be immobilized by plasma 
polymerization. In the physiologically activated substance 4 
consisting of nucleic acid, non- immuneprotein, or the like, either an Fab fragment or an F(ab') fragment is 
directly immobilized to the plasma polymerization film 3, thus improving sensitivity and a reaction speed. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

"I.This document has been translated by computer. So the translation may not reflect the original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the measuring cell used for a surface-plasmon-resonance 

biosensor and it, and the manufacturing method of the measuring cell. 

[0002] 

[Description of the Prior Art]Although many measurement which used immunoreaction by the clinical 
laboratory test etc. is performed now, In the conventional method, the immune sensor using the surface 
plasmon resonance (SPR) which can detect change of ligand to high sensitivity is used, without needing a 
marker, since complicated operation and marker are needed. The intensity of the monochromatic light in 
which glass etc. were optically reflected from the boundary of a transparent substance and metallic thin 
film layer depends the phenomenon of this surface plasmon resonance on it being dependent on the 
refractive index of the sample in the metal's outgoing radiation side. 

Therefore, a sample can be analyzed by measuring the intensity of the reflected monochromatic light. 

[0003]The optical part of the measuring cell generally used with the measuring device (surface-plasmon- 
resonance biosensor) using this surface plasmon resonance has structure as shown in drawing 2 . That is, 
the porous material 5 is formed on the metal thin film 2 formed on the glass substrate 1, and the 
physiological active substances 4, such as an enzyme and an antibody, are being supported or fixed to the 
surface and the inside of this porous material 5. As this porous material 5, the textiles, knitting and the 
nonwoven fabric which consist of a synthetic fiber, a natural fiber, an inorganic fiber, etc., for example, 
porous inorganic matter, organic materials, etc. are used (refer to JP,3-164195,A). In the commercial item 
(the object for BIAcore 2000, the Pharmacia biosensor company make), carboxymethyl dextran is used as 
this porous material 5. 

[0004] However, since the physiological active substance 4 which interacts with a measuring object 
substantially is only what exists in the surface of the porous material 5, the physiological active substance 
4 currently supported or fixed to the inside of the porous material 5 serves as a diffusion limitation 
depending on conditions, and the part reaction efficiency will fall. Although the LB (Langmuir-Blodgett) 
method may be used as a method of fixing the physiological active substance 4 to the metal thin film 2 
(refer to JP,5-288672,A), there is a problem that combination with LB film and a metal thin film is weak, 
and drops out with a physiological active substance. 
[0005] 

[Problem(s) to be Solved by the Invention]The technical problem of this invention is providing the surface- 
plasmon-resonance biosensor which uses the manufacturing method of providing the measuring cell for 
surface-plasmon-resonance biosensors from which good sensitivity is obtained, and its measuring cell, and 
its measuring cell, even if the physiological active substance to fix is little. 
[0006] 

[Means for Solving the ProbIem]When this invention persons fixed a physiological active substance via a 
plasma polymerization film in view of an aforementioned problem as a result of research wholeheartedly, 
even if a physiological active substance to be used was little, it found out that good sensitivity was 
obtained, and this invention was completed. This invention is a measuring cell for surface-plasmon- 
resonance biosensors, wherein a layer which consists of a metal membrane, a plasma polymerization film 
formed on this metal membrane, and a physiological active substance fixed to the surface of this plasma 
polymerization film is provided in an optical part. 

[0007]This invention is a surface-plasmon-resonance biosensor which uses the above-mentioned 
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measuring cell for surface-plasmon-resonance biosensors. This invention is a manufacturing method of a 
measuring cell for surface-plasmon-resonance biosensors which forms a plasma polymerization film on this 
metal membrane, and is characterized by subsequently to the surface of this plasma polymerization film 
fixing a physiological active substance, after forming a metal membrane on a transparent substrate 
optically. 
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%#T^o SP15, 1$<yXW& 1 ±£jftM?nfc&liaMi 

fl?tl§ C#W s P3-164195^^#Hi) o 35fc, miS 
S (BIAcore 2000ffl, 7 r^/V^T M-T^-tr V+J— tfc 

[0 0 0 4] LfrL&#£K ai)£W*tSli:*K«H:tBS 

fffflr s^ajsttttst 4 t^s ©a, ^nmtm 5 ©as 

£}SJ#X« £ nt v o 3 £HStt^jt 4 <k o 

r t± testis tao, fo^sisa&^^T-r § c 1 1 

jStbT, LB (Langmuir-B lodge tt ) SA s I^t>tl§ 
*^-t.fe**< (#IW¥5-288672^4^B#flg) , LBlfc 
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[0 0 0 5] 

£ ns«i^7 X* >ft1§-> W *-te ^X-ffl cDSte-fe;l/ 
10 [0 0 0 6] 

scfc^wat-rs, s®x^xtx»w*-tr:y-y- 

20 [0 0 0 7].Sft, *f8BJ3t±. ±IE«ffiX^X^>WP,l 
[0 0 0 8] gp-fe, 

( 1 ) gl^XtvKl/Wt-byiJ- ffl©HS-lr;l/ 

( 2 ) ^SX^X^&^ftRi/ Wt-b v-it-fflOSiJ^-h;!/ 
^fev^T. ^SMi:, K#MM©±^ffM*tifcXvX 

vi^it, m-fyX^m^m^mKm^nrcmm. 

^MX^X^E^ftRS/^^-bvy— ffli'J^-b;K 

[0 0 0 9] (3) Mte^A^DNA, RNAXt±PN 
40 A©^fnm5C £&i&m£?2>, Sf*3R2|Eic« 

31® X^ X* >-9--ffl«iJ/g-fe;i/ 0 
( 4 ) *ffiX^ X^ >ftRS^ W ffl (Offlfetefr 

iz&^T, &mmt, s#«Ko±^^^tifcX^x 
vMit, m-?^x-?m&m<Dmmizmfe-$nram 

t*wat-rs, a®x^x^>fti«^w^--i2^-9— a 

[0010] (5) MiB^^geM*' 5 , x 

so -efcsc-fcfcwafc-rs, (4) iH«o*®X9X^^ 



(7) 
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c 6 ) $ffi^7 x^ y&qt; w ^--tr y-y—m (ow&^v 

[0 0 11] (7) tWE&S^nXy v^tt#:>vS* 

Wessci^^ts^ (6) iHtt©«ffi7°^ 

(8) mw7^x^>Pkm>^*-t>-v-moimfe-b)i' 
icts^T, &mmt. m^mm^icBrftztitzy^x 

tt%. mmf^ x=e y±tR§; ^x-tyy- 

[0 0 12] (9) fufEffi^tt^y^K^lx^y 
•es§;ii:%1faht«, (8) fEISoSMX^X^y 

(10) «SX^X^^±tBl^-Y^-b>"9--ffl©aiJS-fe;V 

icts^r, &mmt. m&mmc»±icmi$.-$nrc~?^x 
•^m^mt, my ,: ?x-?n<e>m<Dmmicmfeznrcm*: 
mm? % mm tfrZK % mtfyt^ftizmi ?> n -r ^ s 

[0 0 13] (11) si^xty^ut-tryf- 

2titcXvXvfi#$|i;, ^X^XvS-&M©«Mf-@ 
£3ftfcfl§8E«t> b < i±fl!KgpiX-7Vl/ S> & 

x* z/pm >u >*y—mmfe*r)Vo 

(12) MasjgEfi&fc L < teflgKi^XX^x^Z U > 

CHs- (CH2) „-NH2 (fib, 
NH2- (CHi) „-NH 2 ({iL, 

-ea?n«<b^T^sii < t^!|fi!!i:-r«, (i 7) ie 

[0 0 2 0] (19) fuiESJS£#ty{tl§», If US? 

xfl/>y'75X AW^fU>y75y n- 
Xn tf 5 Vxf;l/75X h'Jif;l/75 
y, j;xfA-75y, 7>;;i/7;x 7i"J;V75h\ 
7— UV, 7^Un-hiJ;K l,2,4-h'J7V"-;K 5- 
757-lH-f t-7 X— ;K 7'n;^l/4 ; ;l'7 5 ^XtiT-fe 

hy;l/©v^ftfrT&££^ffM£-rs, (1 
7 ) §E«<0*ffiX^X^ fflSI^-fe 



[0 0 2 1] (20) MIEX^XVj 



SCi^ffMtfS, (11) IEfg<DSffiX^X : t>±fci!§ 
[0 0 14] (13) SMX^XtV±tPf;S-r:t-fe>'-9-— 

^^tifc y tj> Ktt^i*frr § # y ^x^ f t, l < a 

10 (14) tusE#y-<X7^Kfeb<t±^-y rf^XXKtf, it 

(1 3) BE«oaffi7^X^>«(» 

[0015] (15) ffifEX^ Xvl^gtf - C O 0 H 
-CHOI, -SHI, -NH2I, -OHI, =NH 
S, -CONH2S, -NCOS, -CH = CHzI, = 
C=OlXtt 

[0 0 16] 

[ft 3] 

2n -CH-CH 4 

[0 0 17] <0^-rn*MX«2J!JU:*^tyci:*«Fa 
(1) ~ (14) ©^fftfrfcSE«<o*i!X^ 

[0 0 18] (16) MIEX^Xvfi^-^ 2 mwc<o& 

mmm&ittz (i)~(u) <dv>-t 

(17) WEX^X^fi^BlO^yv-jgSAV 3**2- 

30 trtfc^ftT?fcSe:i:#«F«2:-rS, (1) ~ (14) <D 

[0019] (is) ifflK3**-S*?{b£*jbV TIEoS; 
(i) 

nfi: 1 ~6 0lii[T^5 0 ) -(1) 
ntt 1 ~6©g£Sr£&3o ) -(2) 

40 -en) ©v^-rn*HciBtt©*ax^x ; e^#tii,fA-i' 

tf-fe>"*J— ffl«lJ£-fe;l>o 

(21) afflB8ftftS^€?{fc£«r:&<s Stfk^^K — BMt 

*>T?fesci:*#afc-rs, (2 0) iB*^«ffix^x 

(22) MSEX-5XvS#)lC»^Xv-iM^\ nnyy 
^tyfk^-2?SS c t^mmLhtrZ. ( 1 ) ~ (1 

4 ) <Di^-rtiMctE«5©*ffiX^ x^e y^fii^ w *-tz > 
50 it- ffl88^-fe;i/ 0 



(8) 
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[0022] (23) MiBX^xva-a-jM©^ v— mm 

t>\ -COOHl, -CHOS, -SHI, -NH2S, -O 
HI V =NHI, -CONHzl, -NCOS, -CH 

= CH2*> =c = oixa 

CO 0 2 3] 
[ft 4] 

-CH-CH*. 

[0 0 2 4] CDV^-f tlfr 1 X« 2 &>±%:m— fr^m^ 
&££%:WMtt2>. (1) ~ (14) (D^-frifrlzm 10 

mcomm-?'? x^e >$km> u**. w— mm^Miw 

[0025] (24) KJia^Xvfi^iio*y V— jgfi. 
tf-OHi^tffeOTSoT, Z©-OHl^n;W 
=?)l'T)l'n—)l,T°2Z>&£t*nmh?2>. (2 3) tc|H 
X^E Z/PPRjU l/^r— mWfeMhc 

(25) MfH7°7X-va^<o ; eyv— CM'H 

(1) ~ (1 4) ©i/^nMctamosfflX^xt^w 

[0 0 2 6] (26) fufEX^Xva^-JKo^&yv— MS 20 

*\ ws^JSf k**T»« set t -r « , (D ~ 
(1 4) ©v^-rnAHcfH*o*®7'7X^>wiii/w* 

(27) MfB^#sft-a-^*a^^*fb-a-fe-e&^c: 
ir^#ni:-r§, (2 6) mm(Dmmy^x^>^m^ 

[0 0 2 7] (28) iMH*li^-(«{b&*^ir h 7 ^ 

■ir&hV v^+f >\ i/xWSyh^f^^X 30 

y Xn tf ;l/ h U 31 h * ~> ^" ^ ^ f^l/S^n h 4^ 

i/^A/^'yZ/, ^■^■^iV-Jl/'y l/JU&yyZ—ft/r 

(2 :7) EK03SB^9X*yW»^W*-fe>iJ- 

[0028] (29) tutax^ x^a^-st^ a^-tt^s 
t%&mfr&, (1) ~ (14) ©^-rn^fcE*© 

(30) aWSM^tt^yT— RRiWBBlS, r^nr, 
tK5^X SMtzkJk — Slffc**, ®«, #Jk 7K 

(2 9) ^.mo^m^x^i/mk^*^^- 

[0 0 2 9] (31) HUlB^^Xva^^^yv— WM 
ti\ (1 7) ~ (3 0) BE«flDt><D©2WJUig^-bfe 

t^stt?, (1) ~ (14) o^-r 

-fe;l/ 0 so 
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02) wiB^^xva^o^EKH^-r^toA^^ 

7U;l/75X 7^'J;V75F, 7-'JX T^U 
n-h'J;K 1 ,2,4-h U7 X /- ;K 5-75 / -lH-5^ b v 

t-?z>, (1) ia«<D«sx^ xe>#^w 

[0 0 3 0] (33) flHEX^XrM^-ltogffifcHSf 
^©t/v-ii^, (2 0)~(3i) ^SE«©i,<> 

(34) AieaHffieaaMtf set « t-rs 

(3 2) f-fcfci: (3 3) IB*©S®X^X*>W«,^ 
[0 0 3 1] (35) mmmtOF ab77^yh^7" 

(34) Etoai^xtv^wt-b^-ia 

(36) WIBSiftOF (ab) 2 77^>h^7Xv 

i^ioSEffifcissnt^s c tsi$ai:t5 (3 

(37) ffim-7^x-?m-&mtfflm&mt<Dfflic. sat 

T^Z<ltl£<&Wlt?%, (2) Xfct (3) fBfc©«® 
X5> X^e z/#mt U**z 

[0 0 3 2] (38) WKX^Xva-g-MtMfBIE&jffiS 

est t ©raic ^5. izmm£M& § wiai^isasfc: <t t> 
T&f$.vrcmtfmfiE>ti-c^2>£t%:ft®.t?%. (4) 

X« (5) fiiojjffiX7X ; eyJW/Wt'fe>'iJ-ffl 
(39) MIBX-7 X^a^-M i: tMB$&«E?"n 7* U vlS^rtt 

(6) xa (7) mm<Dmmy^x^>nm^u^-iziy 
[0033] (40) wex^xva^K^MiaiM^tt 

(8) Xt4 (9) |B«0«®7°-5X ; e>rtRS/W^--b> 
(41) ^79;?T»&KfcME**«*r*aWfc© 

[0 0 3 4] (42) MIBX^Xva^rHhtulBfllteK^ 
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SSii:^^. (ii) Sfctt (12) IH*^*®^X^e 
(43) tuIH^XVa^M^MIHU^>K^t^*t* 

nT^sck^Wrat-rs. (i3)xa(i 4) rene 

[0 0 3 5] (44) mmmmSMtK if)VZjl/T)\sT\l 
Fx N-**S/-3S>;l/-2-vW5K 
ffEKx N-X*^v»-4-YW^m N- 
X^~^S/;l/-6--v F^itV^x N— X^ 

v®x N -X;b*X * ^ 4 W 
5 K^^l/S/^n^lfV— 1 -*;l/*Vlt^ N-X<> 
^^^P-4-7W^ F^f;vglf 1> N-X^ 
^ 5 3-7W^ F^ftSKx N -X;l/*x ^ 

y;l/-4-7W5 F^x— ;l/-4-BS^x N-X;l/* 
X ^ - 5 4 -V W 5 F 7x^;l/~ 4 -g§^ 

NN -**S/^f l/V-S^WS h\ NN -0-37 
x-l/y-^VW^ F\ NN -iB-7i^l/y-yv 

W5F\ NN -p-7x^l/y-i>Vl/^^ NN 
-^it^fl/V-^W^ Fx N-X^^^^;l/ 
vW^FAM^ N 5 S^lz-S-T-fe 
f;W;W^hBi, N-X^->^^^;l/-3- (2- 

^hX^^^^TVtiF^F, 3- (4 

-&tt\*Vi?M 7 p n^-^f-h, ;**;l/-4- 

-f5h\ tfx (x;l/^^^^^>>» X^WK 
4,4 -^W^>7/-2,2 -^XMyiXf 
4,4 — i/yfrib-u — 3,3 -^Fn^x 
— ;l/X;l/^Vx 1 , 5— S/y;l/^-n- 2 ,4-^Fn^ 

;VX^;M5f^h, p-7> ? F7xt7^nv-i' 
F\ p - 7^ K7 x-;l/^ »J ***;K N-HFn^> 
^^i/^^Jfr-A-TisY^-yV^ F, 4--7;l/ 
ta-3-^Fn7x^;l/7S> , F\ ^5 L ;V-4-7 7 v ? F 
^y^^fV F> N-5-7v ; F-2--Fn^/ 
-f^+^X^WS Fx N-X^W5 vvV6- 

(4 —TV F— 2 -r:Fn7x^l/7^7) 'vJpUV 
x^h, K 4^>V^7X N-X^v-^^ vvl/- 
3- (2 -t£U ^nm-F^ N- (4 

-vK^FVf'Jn+i/) X^X^W ^ F^h 
U^Affix N— (6-vW^FA^nt$/) X;l/ 
WJ^WSFtF'J^ N— 



N- (11-VW5 F^>^#y^n4^>) X;b*X^ 
^WSKth'JWft N- [2- (l-tf*^^~ 
;!/) vW^Flll, If TsVTV^sW 

>\ ^Wfl/>^y^7^-F, Wl/Jivs^y 
2/7*— K ^*1f*^>5^y^:*^7*— K 
Nx N -xfl/yeXYWW^F, N. N -#V 
^IxVtfXH— K7-feF75 F\ 2. 4-^-Fp^ 
y^X^t^FtF^Afi, 5/7V^ftS§ 
10 ^tt«dtOI6B«RN=C = NR (XttR ) tSStiS 
^;l/^^Fl«f^ N-fc Kn^^WS Fx 
FU-n-7f;l/7^X 7f;l/?DD7tW-^ 

k& l Sfe«2fiLh-?**<ii:««Fak'rs, (3 7) 
- (4 3) OV^n^KIBKoSEffiy^X^VWiJl^W 

[0 0 3 6] (45) IWB^X^M^JKkWIBftaEttH 

20 k^r^x (32) ~ (3 6) <Di^fttHcmt&(Dmmy 0 
[0037] (46) mmmmmh\ n -x ^ */ - ^ ^ 

;l/-4-vWS K;*^l/£J&#tt. N-X^—^ 
;V- 3 - v W ^ F£IS1> N -X * S/— ^ vvl/- 4 
-YW>F7x^-4-||, NN 
fl/y-^W^ Fx NN -i-7x-l/>-^l/ 
-f^Fx NN -p^x-l/V-^WSF, NN - 
'vJriJ-j^U:/— ^VUY5 Fx N-X^— Svvl/V 

30 ;W;W^FB8, N-X^~^5>>-3-- (2-tf 
U ^nW*- Fx S-7-b^-;I/^;I/*^ 

FX^y^7^7>t:F7^F\ 3- (4 - 

trysW ^nif^^-r-Fx *^;l/-4-* 
;W7F^;M5r-h, 3 -^;^^7 0 F7° 

n^^f-h, ^y^l^Vx 0-*;l/tfMr$/* 
Fn^^;I/7^X 7 % /^7x-;^;l/7W 

5K> tfx (x^it^^-r^s?;!/) x^l-tk 

4,4 -S?X;l/*^»X^ 
4,4 — z/7)\/7kU— 3,3 -^Fn^7x 
40 -;l/X;I/*>\ 1 ,5-S/7Md-2,4-^Fd^ 

vh£>x p-7i-i/y^yf*s/7W hx 
;l/T^if5-r>f Fx ^^;Hf Fx 
;l/X^M^fVF, p-7^F7xt7y;V7n7^ 
Fx p-7^F7x-;l/^UtW;K N-tFn^> 
t?-^ ^ ^ 4-7^ F^y Vx-f Fx A-y?]/ 
tn-3-xFn7xx;l/7^F\ ^f;l/-4-7> ? F 
^yyV^fV hx N-5-7^F-2-xFn^yy 
-f;l/^-+->X^W^ Fx N-X^W^^l/6- 

(4 -rs?F— 2 ~-fp7x^7^/) 
50 xyk lx 4-oy^y>x n-x^->w^s>>- 
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3- (2 -tf'Ji/*;l/i/f-t) Xn tf^-ir-— K t^X^T 

N -^U^byEXa— F7-bh75 F\ -XTXfb 
-&*fa%>2> ^\,&mt;Wm£ RN=C = NR (X«R ) -Tf 
i?^* v-V 5 FS1«{£, N-tFo*->X^-> 
^5F, HJ-n-7f;l/75X 7^?nn7*;V 

^— t\ -r yx^w vist— frzmisn 

Tc'P%;< £$> l $fcl±2J^±TS^dh^#«i![i:-r§, 10 
(4 5) fE*©«ffiX5X^y««^*-feyx-JTOJ 

[0 0 3 8] (47) ftffiX^X^yWM/'W^-fey-y-— 

^ftfcX^XvMi^Bti:, K^XvI^logSKH 
S^n^Jti:, ^Sfci^^fciX^XvM-a-H&Si^ 

a x^ xvsaji^ss l ?t s *»^ep^fciaw e nt ^ s 

(48) MfEH^SnSftiaft^lS*^ 2—13 3?i± 32K 20 

ss«snfefeoT?a&scfc*#at-r* (47) ih*® 

[0 0 3 9] (49) ^ffiX^X^yWiS'W^-fey+J-— 

(50) t9fBHSSnfe»S** (2) ~ (13) JLtt (3 
2) fcia*;¥ft;fcfe©T?&3c (4 9) 30 

retsoatsx^ x^e >im> ^ *m i/v—mw&tejw 

[0 0 4 0] (51) ii^xt^iA-i't-by-!)-- 

(52) SffiX^ X* y ft q|/ ^ *-b ffl oaHS-b^ 

[0 0 4 1] (53) affiX9X^yttnj|;Vf';i--fey-9-— 
«**«U #^l£X^X^Jl^M©iiMfc£iSXn 

x u yis^rttg a igftr set a -r s , « 

B X 9 X* yftnj§> W*-fe fflWfcfe >l/©«lift& 

So SO 
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(54) 11^7 x^e y ftqg> s-r y it— ffl 

«D«jlD5fB*:*s^Tx 3K*«l«:aiHaWE±lcft)||Wfe 

y-9— ffli'J^-fe^ogjS^ffio 
[0042] (55) ^ffiX^X^eyWA/vr^-tzyu— 

(56) «ffiX^ y4±(«y ^--tr y -9— ffl on&bA/ 

[0043] (57) SBX^X^yftPlM-r^-bv-y— 

M*)g fiSc U ^-^XvX^fi-&ffii©*oSfc: U # y K 
ffi^mzm? Z> # U -?Xt^ F fe L < a* U df^X^ F* 
0£<trs e tztwmttz, a6BfX9X*y#»>W 

(58) WfBX^Xv«-a-)^©^yv-®^e.^:SX^ 
XvMIicfeV^t, (17) ~ (3 1) <D^-ftlfr(D 

tyT-HSK <t »j x^xvffiji^rffi-r d t^wmtt 
s» (1) ~ (1 4) ov^n*^gs*o*®x^x^ 

[0044] (59) affiXvX^&y^iH/^^-feyit— 

?nfcXvXv«^-Mi:, gX7Xvi#i©lSiKi 

tcKtt 5. tiT V "> S *SX^ X* y SRI/ W^-b: y ffl 
SOS-fe^KDX^Xvfi^-Mfc^V^T. (1 7) ~ (3 
1 ) (D^-fnfrKidffi-ZtlttS v-M^«fc 0 x^x 

[0 0 4 5] 

*fsw©— wic J;5Sffi77 x* y w y-9— 
^Sgftf^ti, v -fe y h jgi: SffiX^ X* y*^ D 

[0 0 4 6] ^IMKiSSIX^Xt^/Wt 
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[0 0 4 7] ill!2i LTtt, WJ'yX^i/WM 
Cf# 3 <fc 3 & *> £> t?6 ftfcf n& I ^ C © 

t±, & a^aw*tf 6tu ^et^Txafi 

CH3- (CH2) n — NHz OSU 

NH2- (CH 2 ) n — NH2 (fit, 

= t;ys?v3S:Ho«aR (O , (h) &.tfsss 
(n) ^640 2 ang^-xt* 3 mm^^tsit-^am^ 

[0 0 4 9] Sfc, «^«%ttm&«^ttfifettX 

(s) , (o) xaii cs o ^mt&itsm 

x (h) , mm (n) , sot cs) , mm co> atfji 
* (s d j!j»5atfnsffiit©7csi5*2afiu^a^t? 

[0 0 5 0] 3jR*dtJ{b&14lfcLTH\ SXNz. 7 

R a NR bz R a : HXterCHs (CH2) 



il»l2©IS«, 100 ~2000A-P*S©*<»SL 
<, fftlOO —500 AWSOA^IU^ 3000A£r@ 

[0 0 4 8] y7X?I^l3H, t/V— 
Xvl#t S C £ K: «t t> H^aHW LT4SlT'S2o 

nli l~6O»i5[T?fe§ 0 ) --(1) 

nfil~6©Ml?$5o ) -(2) 

StlS^l^>i>'7'5>NH2 (CHz) 2NH2 „ "\4=- 
■y-^?U>>'75>NH2 (CHz) 6NH2 , 11--/U 
tf;I/T5VCH 3 (CHz) 2NH2, tyxf;L-75>C 
Hs (CHz) NH2 J f>. (CH3) 3 ( CHz) nN 
(n=0~) <D-M^#*tlS h«Jif;l/75> (C 
2H5) sNX (CHs) 2 (CHz) n NH (n = 0~) <D 
— ASiCtC^nS^ai^UTS^ (CzHs) zNH, C 
Hz = CH (CHz) n NHz (n = 0~) (D—ffl&tlC^ 
fW7'J;V75yCHz = CHCHzNHz, CHs (C 
H2) nCN (n = 0~) <D— feSfC^ tlST-fe 
MJ;UCH3 CN$SV>li- flSSCCHa (CHz) nC 
N s ^n^l^Vl/T^VCH C CHzNHzfeSWi- IS 

SCHC (CHz) nNHETasnsfeofe-g-snSo 

[0 0 5 1 ] Hfc^ 
n (n = 0~) 



20 



[0 0 5 2] 



R a NR c 



RdN 



Rb :HXtiCH 3 (CHz) n (n = 0~) 



R c : HXiiCHs (CHz) n CH (n = 0~) XiiCHz 



jkxim&K 2 mm&xiz 3 j 



R d 



CHs (CHz) nC (n = 0~) XttCH 



[0 0 5 3] 



ReNR f NRgz Re 



HXtiCHa (CHz) n (n = 0~) 
Rlf«4>fc: 2«g^Xtt 3«S^&S W±W;&© 
8r&%8rOfc©, ££{c#|l£Xt±31{t;L.fc£>©£: 

R f : (CHz) n (n = 0~) 

mSm^K 2 3 W&*> 



-,=f&£(/H±W;&© 
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Rg :HX(iCH 3 (CHz) n (n = 0~) 

[0 0 5 4] 

RhNRiNRj Rh :HXttCH 3 (CHz) n (n = 0~) 

XliCHs (CHz) nCH (n = 0~) JLit 
CHz 

atfjgff'fc 2 sig-g-xti 3 mi&'gt&zmtmjscD 

R i : (CHz) n (n = 0~) XBCH (CHz) n 
CH (n = 0~) 

&xm#tc 2 3 w/sttzwrn-fi © 

Rj :HXiiCH 3 (CHz) nCH (n = 0~) 

XteCHz (CHz) nCH (n = 0~) Jilt 
CHzXteCHz (CHz) nC (n = 0~) Xte 
CH 

[0 0 5 5] 

NRkN: Rk : C (CHz) nC (n = 0~) 

2 fi^Xti 3 «5§ft5^l4iS50 

[0056] mntttsit&m tisTit, mitfcm. ~ 

tiditmm, tt73Lls<DMiC— J8SSCH3 S (CHz) n 
CHz (n = 0~) 7-I?tl§ft^i, tf>Jit.HrBlEffc^^ 

(CHz) zS-^— JtSi^CHz (CHz) nSS (CH 
z) mCHz (n = 0~, m=0~) <D— fl&5tZ?«£n£ 

0>J*.j£- Kfyf;vcH3 s s CHz, 

-DSaCHs (CHz) nSH (n = 0~) ©{t^tftBI 
^Sl^yft-^CHsCHzSH, — IS^SH (CH 
z) nSH (n=l~) (Dit^T'm^.i£^>^^r 40 
-;l/SH (CHz) zSHf*W5nS. 
[0 0 5 7] ft^xfctta, 

CHz- (CHz) n-NHz (fiU nfci l~6<0Si&T?&So ) -(1) 
■?*SnSfb-&*XU:TIEOS (2) 

N Hz — (CHz) n-NHz (fib, niil~6Cl|[^So ) -(2) 

■?m-$tL%it&mt, 2fiis^x«3a^-a-^frrs{t v\, 

mHIIM* s I<s ^Kftil3W»6ti*fc«>ff [0 0 6 1] ^^Xvl^ltt, 

£Lt/\, ^XvM-a-MscKP^ ioo —3000 At? n&M&LT7 : 5X-?&-gr$ik&££iz£*). 0<5l 

SCi^fSKs #K500 ~1000A-e*SO*<»SL so fct?*5U «iUr3<4<:i:tnI*7$5. It 



C00H1, -CHOI, -SHI, -NHzI, -OH 
=NHI, -CONHzI, -NCOI, -CH = 

chz a, =c=oaxt± 

[0 0 5 8] 
[ft 5] 

-CH-CH*. 

[0 0 5 9] ©l/^fto 1 X« 2J^±^|1|— ^?F«gtC-g- 

5 y -n^+i- >m. y ;i/ ts ? v &M>mmm*mif & ns = 

[0 0 6 0] jjLho#ft^fSiotf -efe, 2*e^-Rtf 3 
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it, mmk.m&£*mm*zz.£*>nimT*&& 0 

3 it, wTo«t 3 af!ija*^r 

[0062] ®tf y*-;i/7'j- ©iMW-ettfS&li-z? 

®77Xv^XO^I^SC tic J; ») % MJP^tjT? 

[0 0 6 3] Sfc, SPRffl-feV+J-f-y^i^ £ 
V>, SBfi^'D-bX©|BSB&ft*HSCi:t,T?#So £«:7 

©^x^*c»«bT^xvfiBa*s(!rrc: tic «t »k 
^<ns»xa:i!o^S3S0t*ff 3 c t fe^ab7?fe«„ - 

[0 0 6 4] ^UStt^lS 4 LTli, «IS2«M*i:ffi 

?->5lltU-t7°Z-, M^n7'Jyi^ttifif> tt 30 

< tt^-U rf^X^ F*«V^ttftjSEttsaJWi^f 6n 
So faMtLTlt, DNA. RNA, PNA (Peptide 
Nucleic acid) SffflfSCfc^ff 5o Sfc, fegEi7* 

SV^±7 r P7--f>G, U^V^H? (RF) #^ffiffl-r 

So 40 

[0 0 6 5] |gE&^SI/Hi|iM^JlXT-;l/fcLT«, 

[0066] mc< y^x-momv^s •*-mnT*& 

h^^f^i'DWX ^^T^^n^i^ so 
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1f>, -7x^;l/757hy^f;V->7X FU 

— rh^^b^^X 7 5 / Xo t£;l/ h 

i/n^+J-v^A^lf^tiSo 
[0 0 6 7] £g«te&K£LTffi#*JBV->fc»£\ a 
3m 12 1 iCTS^tiS J;3^JrC{*OF 0 7=7 7*1/ VIP? 
7X71^1 3 ©SIO^fcHS^n, 

•fSfc&x l3K^fj;3KF ab77W>h (H3 

(a) ) X«F (ab' ) 2 77^Vh (03 

(b) ) fcjgSe^XvM^BtafcHSffcLT, 

0 ~3000ATfeS<DAW*L<> #fc:i00 ~1000A7f-& 

[0068] ^ioiw-Mciaiffiy^xtytt 

i«/W*-b>-9--fflS!l^-fe;l/©aw&BI*H 4 fc^To * 
*/t-LT77Xvi^B3£H£jnT^S<, 

[0069] ^«e^-«6*^-rs3B«ttaia6svtt 
mourns*.* <&mman 4 ^f^tistst 

W5F, N—X&i'—S.5?A/—4 — (N-yW 5 F 
*3-)V) *s?w\3r-V->- 1 -TJ^t^v-l^— K N — 
X 7 5 >Vl/V W 5 Fim N-X7->-5 v^b- 
4 -V P-Y 5 FHfflfc. N -X ^ 5 6 -V W 

K^5 L ;P->i'a'N^7- i -A;«7^ N-x 
;l/*X 7 5 -J)V— 3 - V U-Y 5 FSISI, N - 
(4-vW5 K7^'JD^'» X;l/*Xi"»^5 F 

is) XWX^>W;F-th'J^i.fe N— (8- 
vW5 FA7'Jn^-» XWXi'v'W; F • 7"h 
U N— (ll-7W5F7>fA/-i'D4 ; ^) 

XW^WSF-thy^Ail, N [2- (1- 

^nfft¥fi-PX(±iM^-st«M-r« c t *^7? 

#So cftBCfet, WI4^«<, 
[0 0 7 0] coJ:3a«^IS^JIl6*KH-s ^ilgtt 
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f? § it tb, m t> is titctffl -r § c a * § t ^ 3 
HjS*<»6n*. «W^Si6<DJS£«, io~ioo At? 

SSOWS L < s #^10~20AT?S-S£D>bWS bV\, 

£■£3. &3W±X^Xvfi^K^:/^XvMJI^j;o 

[0 0 7 1] *«BB©aiS-b;l/<D%¥fiP^K:33»S» 

BJiffiS 1 ±fc&JR»K 2 SJBiS-r So 2 oyfB&L 

t±S?S^ J: -=> Tff ^-(f J: < , #iJx.«:X/S-y£y ^X C 
VD, PVD, E^lf?*#{C«fc^TfT3 ilttfT'f 

[0 0 7 2] ^{C, #S»J«2©±KXvXvS^-Si3 
fe^Xvl^SS^fffltSci:^?^. X5X 

Vl^fttLTH, /SJKJ&StflOO — 3000A/min 
. 4tfc:500 — lOOOA/min J; 3 icWfe? % <Dtfi 20 

#£bV\, 3000A/min ^ffi^Si:, t^fi&X^XVfi 

^ffl&b<»£ftt«:< <3:5o mftfifyai, ^v-jSft© 
StM^rO .05— lOOsccmi U MS^&SSXtilO— 20°C£ 
U Efr&i.o xio- 2 — 1.0 Xl0 2 PafcU SfcWt*) 
^20— 300Wi:Ls ftttJSftHfr&lOMHz X«13.56MHz£ 

[0073] x^xva-a-jKs&fl^LfcSK mmcy 

Stt*felS€ 4 *^7^7l^I 3 f«:Bf3t«FfHSE»*-a-S £ 
£££ t>HJfrffcrf £&t°%& 0 aiJ£-b;W7n— fe 
;l/S»T?fcfttf, -JE««©^aJSHtfMt4*miEi*nB 
0?t5£» ftbTX5X^S^«3fcg^2-&fttf<fc 

[0 0 7 4] £Jl?£144Mli:bTmtt*ffl^;fc»£-T& 
(ab* ) 2 7^^>h«ie»^Xva^-ll3{CH 40 
IS^K^feSVHilS^M^X^XvM^-M 3 KSMS* 

[0 0 7 5] ^fg^O^BX^X^^WRl^W^-fevy- 

-fcb JW±a»Wb;fc«fc 5 fcfcfgWe^MXvX^ftiS 

*Eifcflf» K J: 3*ffiX^ X* >±±PJ§; W *-tr > 
t-Ofc»0 5K^t o ^BXvX-t^Wqi^^ so 
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;J--tz « N A— h U >y i?7*n 7^7ts yeSB 8 fc. 

^■y XlO^gbT&So h U -y i>Xn 7^7 <D± 

XiofcT?WS*;Wi;WBji82ft*o 
[0 0 7 6] W^yXl0©*ftt42WSS^6at), 
*-©7te¥8B# (*- h U -y -y * 7 vwmcttfc? 

tt?*KfcfrS:a:SJitf»«-5ftT^S o * 

7*0-^7 OWfflUffl&v XlO £ TfflWiS ftT43 1> , 
i:fc7j— h- U >y ->*7*a 7^7 KtijBlJ^-b;WlS.tf h 
V >y ^7*0 -y ^ 7 ©WSMcaBfi bfc«EE&72. 73#Ktt 6 
ft, SK-b;Wltt7n-b;l/SJ:4-3T^5^ *?gBJ! 

iS<Dt<DT?SoTfe«fcV^ dO«fc5^MS-fe7l/71^7D 
tt73*ifii:T^KfifttlSnSo MScDjtati, 0.5 - 

5 |t 1 /»n?*S©jb<»$bVo ataowMsa:, mzis 

3 > If a - ^ ©Jt^fc <t *) fFft-T 3 ap ^X^^ffl "T ft tf 

[0 0 7 7] 3Hi8/p6tt» SJS^-yXioo^aB^fc 
lft*»oTmfi3WJW#*ft (Alt>t80) , SO^^-yXlO 
OKffifcRW 5 ft te^JBatBt-esji* L fc * ©S*f7t90 
A\ tftWil9fcA«-rSo ttHJi9 7?tt, K»7E90<D3S 

«a® x^ x^e is#m^-<**. z/v— fc^ffl 2 ft s t © 

fiKSHS'TSc. fc*«T?#S J: 3 tc^oTV^ 
S*V *fgHJ!t±Cft^tiRg^2ft^V^ C<Dj;3fe1«3g 

fc-rfttfRTttap^tattsjas^ftv^ii), sstt^tf 

ifXtt^«ftfc fe © h & 0 > * V T)Vi* << At?SCS« 
S'J^-rScii:A^T?#S 0 
[0 0 7 8] ±ieo<t5^^J;oT> $^AI1ft6 

t«:«bT«*jgjs-rsss*)teafift»^»6ft* CH6 

^RUcJ:St>©-e*So BP^, ^«^-yXl0OM 

^-yb^hJfifc^teftsaffiiS^^ — Tas 
KtsSffiX^X^^fcvtofts^Sjffi^cao ci« 2 

<D— g|5A^® X^ X* v^iet 5 fcfetc^Jl $ 
fts ESfftoafitfffiTF-rSo Let, *ffiX^X^> 

o«aa, &«»nia®ocr<ia<t«:*s8SERojBSf* 
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*>#mff£.KzzMnBimik?&o fct, saw 
co o 7 9] ^mm(omm-f ; yx ; B>^m^u^> 

•9— tcfe^T, PJjg^v 7iO*llJ»g«E©tev->l*Tg'<D 

x mmst^isis c ttfx*%% 0 ^OSI^Xt 

«> SttRtfn^aHfcffiffl-rSCfc^TfflSo JUT. 

[0 0 8 0] i ) **Sfi$m±, h i ts?n 

a J: o i&MI&t&til&K&t ^*fNH bfc. 

@HjaSi:bTa, JP^0.15mmCO^'5Xffi (18mmX18m 

0 W, 40#f?rZ?&tK ^©i#^-T5-100 W, 2^30#HT 
&ofc 0 ?# 6 nfc ^nAg©Jp;^ {±40 A Tfctb <fejS£> 
Jp2«:500 AT-fe-3fc 0 

tlllDNAClS C/iM) 0.00075 
RU 10 
iltV^MXP S#Wbfcfc£3;*;Wj:7>«<D# 

ASS J: t> v &3Kfi±fc 7°^ XVfii=rSi:WfM2 tifc c £ 
[0 0 8 4] C*ffi0O 2 ) l t mWttWKRXHS 

H\ 

V— M^COMM : 1 .5sccm+Arft|Rl5 (seem) 
JE77 : 1 .6Pa 40 

tsummti ■ sow 

tBffillDN A©«fi (jiM) 0.00075 
RU 8 

[0 0 8 7], 3 ) *fi&#!i i i: mm.umm'&xtt 
rnKxinm^rzo -/^x^m^m^m^mt, mm 
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[0 0 8 13 &iO±t77XvI^ISdaiL 
fee ^7X*vi^Ctt, H7tc^^n§ <fc3 5II5ffl 

— KttfcbTfci\ x^>s?^— ;i/*ffifflbfeo 

€7 V— MfiClSltm : 15sccra 
US. ■ 15°C 
: 4 .7Pa 
: 20W 

wm.mm.rn ■ iomhz. fmsh 
mmmm : 6o se c 

[00823 ±ia^ft«T, ^^xvfi^iiojaii*ff 

##f!S) ^S5/i l/m in T'MlJE^WcjJftbi*^ 6 0 

fc 0 ^&^10/i Mti'^-^MtDN A^50/i l^tU 10 
a-FIAHj-TT tT^V^bTXa— XD NA^l^ 

fc 0 c ©yn- 7 d n a tcffiffiw^^aBa^ij^Jto d n 

A7.5X10" 7 M£?ffibT£jSS-£;fci:£:?>, *1)500RU0» 

[0 0 8 33 

0.0075 0.075 0.75 7.5 75 

25 100 500 1000 1100 

WMMffim. ■ 13 .56MHz 
tkWMm : 15sec 

[0 0 8 53 ±E*ftOT, ^Xvfi^ll©j£il*ff 

OA— h 'J 7-^7 ^llcgfb i^SS^e. 5 

3f— K;&?S&jt5/A l/min T l 0^HlS-b;l/ 

tc^bjA^ («g2 0fig/ii) 

5*5/i 1/minTMbii^ 6 O^HjbHtTH^bfCo £ 

10 M irtfVSl7'D-y* R N A ^iJitiil fi l/m i 
nTJ-^tb, 1 O^IHIsb^tT^n— 7*RNA*HSS-a: 
fco C©Xn-XRNAfctBffiW^aiE^WoDN 
A7. 5X10-7 M^LTS)SStfttc:5. i^400RU<O-> 

[0 0 8 63 

0.0075 0.075 0.75 7.5 75 
20 80 400 800 880 

6 5 foT fort K*SfB£5/i l/m in 

IBW^-fe^l/lcil ba*. XH/^hT^y («S 2 o 

Jig /ml) klWUjUC^SS/z 1/mlnTgSbii^ 60^ 

R N A ^jj^il /i l/m inT-Stbs 1 0 ^AHtT7°n- 
7RN A^m^^Tc 0 C07*n-7*RNA(i:flt6<I& 
^aBE?iJ5:WODNA7.5X10- 7 M^bTSJS^^fc: 
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mmmvNAcomm (/xm) 0.00075 

R U 7.5 

[0089] cmmm 4 ) ^mm 1 1 mn&mwR.zf -n 

'J y ^ny^ltRtU ^tK 
*^&0.4M N-If*-N -(3-^ »*7577" Df ^-f^K^iffi 

*B««DNA£>»K (jiM) 0.00075 
RU 0.9 

[0 0 9 1] 5 ) l nW&kW&Xffi 

6 5 %^l/jf^;l/7;l/ft F*»SS5 /X l/min TM0» 

HSAKHC?«jfi (/xg/ml) 0.01 
RU 5 

[0 0 9 3] GSB&ffl 6 ) ^jffiM 1 t mWtft&WRZjrTj 

*-fe yf-O*- h y y S^^n y ?±fcBIL, 8KB* 
£ 5 ;l/7;l/-r F*8IBi5 /x l/min tl oft 

BSAJalSiftg (/xg/ml) 0.01 
RU 4.5 

j^mv-^y^xp sftffiLfctzz ifsr^>^#ffi 
[0095] mmm 1 ) *ss$i 1 1 mmi&mm&xtt 

W4tn«KlStebfto ±K*ff©T, 77XVi^I 
©jSBSfr^fco ^>1f-^yX^*ffiX^X^>^ 40 

mm& i\i g/mD 0.01 0.1 

R U 4 10 

«i^;l/*XPS»WLfti:i:i iS7^y^S 

[0 0 9 7] Qlfifcffli 8 ) 1 <h ntRftSBKtf 

ffiKi»)*Stbfco ^^XvI^I^^lift^, qey 
tcK^bfco ±SS^ff<0T, ^X^S^BtOjSflifcfr 
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[0 0 8 8] 

0.0075 0.075 0.75 7.5 75 
18.75 75 375 750 825 

il5 /x l/min T?l 0#RBM^;l/fc«Eb5MK 
Q*fi2 0 /x g/ml) fe|^«!tcSSii5/i 1/minTSStbii 

fiXn— XRN A*8Bti/i 1/minTSrtU i o^Hfr 

KfflS»a:tBSB5!I*J*OD N A7.5X 10~ 7 M«LT 

[0 0 9 0] 

0.0075 0.075 0.75 7.5 75 
22.5 90 450 900 990 

mMfe'tMZLffi.Ljk^ I/nfWA (MA* 0 0 /x g 
/ml) fera«fc8IBa5/il/minTSlEbi&#^ 6 0» 
tKHSLfto SBfcStH S A5i{* Q«Jg4 0 0 /x 1/m 
1) *»B*l|il/»lnTf8lEU 1 O^HiHJTHSS* 
fe 0 C^DiaH S AfitttteffflittfcH S AfitlS 1 0 /x g/ 

[0 0 9 2] 

0.1 1 10 100 1000 
12.5 50 250 500 550 
WWS4z^fc»biMK ^nf^G 0M4 0 0/ig 
/ml) fcH«fc«Bl5fi l/minTgftbjA*. 6 O^Kfr 
ttTHSbfcc S&tcSiB S Ataf* QSfi4 0 0 ^ 1/m 
l) %rdIBfilf£ l/nin-eatU 1 0#H*H*TBS£* 
fco l«B S Afift^ilW&B S AiaJIC 1 0 /x g/ 
ml^atbTSHSS-erfc C 5, tt225RU<D$/^;l/*t» 

[0 0 9 4] 

0.1 1 10 100 1000 

11.25 45 225 450 495 

S 5 )VT)\rf\L FS8ES5 /x l/min tl 0# 

was-fe;i/K:s{Ebii*> wy-xis^u^^> (jgs 

2 0 0 /x g/ml) t R|«tcaSii5 /x l/minTSSbii*. 

o [i g/mi*aftbTSjiSS*fci:c:5. 
jj$200RUtf> $/ ^rJvl/tfW 6 nfco 
[0 0 9 6] 

1 10 100 1000 
40 200 400 440 

;l/T;b^t: F*aB*5ji i/min -£ l o^waiS-b;!/ 

Kiffiba» % JrCB S ARft («S4 0 0 /x g/ml) feffl 
mfcffiMSfL l/ninT?«EbiM^ 6 O^HI*HtTHSb 
fco £03nB S ASifrfcffiMWaB S AfiiJI! 10/zg/ 
ml*8KbTSjSS^fci:c5x ttl87.5RU©5/^Vl/*t 
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[0 0 9 8] 

JaMB S Am& ill g/ml) 0.01 
RU 3.75 
tim-Vl/f^* X P S ftffi Lfc £ C 5 1 W7 5 ><D#ffi 

[0099] (ns6M 9 ) mmm 1 £ ra«*fflKRtf* 

figBSAlfi (^g/ml) 0.01 
RU 4 

eSc^+tvx^xp sftffiisfctcz ii7=v©#4 
[oioi] cufispio) mmm i iiwwt&se&tf^ 

M^rtT-^fco ■b^-^y^aS^Xt^Wt'b 20 

filIB S A?«fi (/t g/ml) 0.01 
R U 4 

j£§t+J->X;l/£:X P S#*fL:fci: C5^;V*^HO# 
[0 10 3] GfefifeMil) H»J l ^^«*SSS.TO 

«fc:S8£Lfco JJBfeftfflT, X^XvM^-ffitOfi&fflt* 

SIB S Ar«S (/i g/ml) 0.01 
RU 3.75 
^HH^X^XP S7j-*Tbfetc5^;V*Xb»©# 

[0 10 5] (£fiS«|l2) *ffl0tj 1 £|qitt&&K&tf2r 
yt-OA- F U >v ->7d «y ^±£RBU ?5ftS&3b-»e> 5 

H S A W$MM (fi g/ml) 0 .01 
RU 5 

*«U->^xp s^Wbfcirc:^. i^7-5>-©#iS 

[0107] Qtefik0ii3) *fi&$i 1 hm&smwikxtt 
mi2t^m.Kfst&Lrc 0 ±ih^<dt, r^xvi^i 

^■b>-y— <DA— b U -y i/7*n -y ^±{;:SfU ^tSSfr 
£ 5 %7)l>$— frT^T*^ V*ffiM5ii 1/min ?10» 

HS AStSftB C/i g/ml) 0.01 
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0.1 1 10 100 1000 
9.375 37.5 187.5 375 412.5 

5 %X;l/#— ;l/7Vl/T r k: K#8ifi£5 /a 1/min T? 1 0t>h 
a^-fe;Wcatbii*. fitB S A£tf* Oft* 4 OOfig/ 
ml) fe|^«fcj5SS5/il/minT^b3i^ 6 0»lj" 
T@^Lfc 0 COjfiB S A*af*fc:*@lifi<l&B S ASIC 1 
0 ti g /m l^iffi L T K JS2 £ C 3 . &J200RU© ~> ^7* 

[0 10 0] 

0.1 1 10 100 1000 
10 40 200 400 440 

<Dt>— FU vS?Xny*±fcR«U atK^Sv 
W5 FftinB S Am.fc*ffim5 11 1/min -?»tU&*, 

6 0»IH*t7TH£Lft. COirCB S Ataf*&cfflffiW& 

b s kim. 1 0 /i g/mi^gtbTSiS^-yrfc^ci^, m 

200RU<D X^A^f* P. tifco 
[0 10 2] 

0.1 1 10 100 1000 
10 40 200 400 440 

5 FftStB S Amfc*ffiM5ii 1/min T???Stb2^ 6 0 
^H*HtT@^bfc 0 COJtlB S AS#tcWW&B S 
AjnSU 0 it g/ml^LTSjS^4±fci:<l5, $1187. 
5RU<D XX/I/#W a nfco 
[0 10 4] 

0.1 1 10 100 1000 
9.375 37.5 187.5 375 412.5 

%X;i/£— ;l/7;l/fn F^MMs/i i/min tf 1 o#ia$J 

3&fe;W«:i!fEU&*x S AirCft Gftg4 00/igA 
1) felHttHcjTiBaS/i 1/min-e^tLii^. 6 07>fflMtT 
@^LfCo CdtfCH S ASvftfclfflMftfcH S AtrtJl 1 0 
H g/ml*MLTSJ&2-t»Xci:C?K >i$250RU<7»XX 

[0 10 6] 

0.1 1 10 100 1000 
10 50 250 500 550 

imate-b^ncaba*. rh s a^o Fab ^x* 

GfflK4 0 0 it g/ml) feH«ti5ftj$5/t 1/minT? 
«[L&*. 6 0»lTTH£Lft, C©fitHSAjfC{* 
©Fab77^yhKffi«6%HSARIl 0/ig/ 
ml^jffiLTKJ&*4±fc£: C 5, $1275RU©v'X7-;Wf 

[0 10 8] 

0.1 1 10 100 1000 
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R U 5.5 

[0109] (mtmu) nmm i fcra«&i6«Rtf# 

6 5 K*SBS5/a l/nin o# 

HSAJtS«K C/ig/ml) 0.01 
RU 6 

«BI*vy;l/*XP s»«fLtefcc5 i«75>o#ft 

[oiii] (*ssmi5) «ii fcra«aai«atttr 

V— J^S^^S : 1 .Ssccm+Arf&fRlS (seem) 
S£ : 

l±il : 1 .6Pa 

: 80W 20 
i!AH8ft : 13 .56MHz 

mm^m : issec 

[0 112] ©t/v- : x^lx>^r^> 

JKJftOS!* : 1 .5sccm 
JE^f : 1 .6Pa 

H S AjrEIlC?Bjg (/xg/ml) 0.01 
RU 5 

l»iU-^*XPSd«fLft4:c5 i«7 5V<D£q£ 
WIKJhfeo 30 

[0115] (*ss#ii6) *ss$ii tB«ia»«atf* 

^S^—WMfDffam. : 1 .5sccm+ArSIRl5 (seem) 

ffi^J : 1 .6Pa 
SHt«* : sow 

tmmmk - 13 .56mh z 

ift««Fra : 15sec 

[0 116] ©t/v- : Ji^Uyz/T^y 40 
t/v-gS^gti : 1 .5sccm 

WLJS. * his 

JEE^J : 1 .6Pa 

H S AjrEJiCrSft (fig /mi) 0 .01 
RU 4.5 
dcIU-^MXPSMLfetCS 1*7 5 

[0119] @mmi7) mmmi tmwte&m&xtt 
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11 55 275 550 605 
Hiaf^-fe;W£«tbii55K StHSAStftOF (ab) 2 7 

(iS4oo/ig/ini) fenancaBteMi/ 

min-eatbii*^ 6 O^BMJTIt Lfto £<DfilHS 
A»F (a b) z77WyMcfi«WSHS Afci 
Ml 0 jx g/ml*SSLTSjS*-&fefccl5^ S9300RIND 

[0110] 

0.1 1 10 100 1000 

12 60 300 600 660 
tttt^J : 80W 

aSISS : 13.56MHz 
KttB^ : 5sec 

[0113] ±ia^fr^T> ^xva^MoritM^fi 1 

3?— ;l/7;l/ft K*8IBS5/i i/nin T 1 O^PII^^ 

fc8fcU&», jflH S Ataf* aBA 4 0 0 £ g/ml) fe|W| 
«fc:»685/l 1/min^LiA*, 6 0^M*HJTH€b 
fco ££>3nH S AffcftfctfflWSaH S A fit® 10/ig/ 
m 1*«E -afc £ £ 5 ^ »250RU<D */ 

[0 114] 

0.1 1 10 100 1000 
10 50 250 500 550 

WMM.il : 80W 

JS«jaifi» : 13.56MHz 
Sfc«l$[H : 5sec 

[0117] ±E*ff®-|N ^Xv«^M©fi8«*fT 

<D#— h U ^ >>:/n ^_BcKfiU SH»* 6 5 % iOl/ 
^l/T^t: F*aBi5/i l/min T l 0 #BB«IS-te;l/ 
te«L5i». JrCH S AS# GHK4 0 0 ^ g/ml) fepfl 

fco COirCH S ASifrfcfflSWftH S AffiJgC 10/ig/ 
[0 118] 

0.1 1 10 100 1000 
9 45 225 450 495 

5 %^;b^-;l/Z;l/*rt: K^aBSs^ l/min T? 1 o#Rfl 
afi-fe^i/eaftba*. («fi2 0/x g /mi) t 
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1/A l/minT^U 10»B*»Tyo^RNA41 

fflSllDNAOrlJg (/AM) 0.00075 
RU 8 

f&my-^y^x? sftffiLtctzz 
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0.01 
5 



^y^— mcs^^m : i .ssccm 

J±* : 1 .6Pa 
SfcW^J : 20W 

'■ 13 .56MHz 

mmmm ■ issec 

[0 12 2] ©tA- : ft& (^XvfflS) 
^E/V— WM<DWim : 1 -5sccm 
gjg : MM 

HS AKHCrlfi (/x g/ml) 
R U 

[0 12 4] (*ffi^!ll9) 1 kH*JB:SHK&t«r 

— >vmm in g/mo o.oi 

RU 4.5 

j£ffii+>- x p s #*t bfc t c 3 i «r 5 xd&& 

[0 12 6] mMM2Q) M7}<%g-&<DM£l>T&n : <Dn 
Wim '■ 1 -5sccm 40 



!±fl ■■ 5Pa 

H S AtnMM& (/i g/ml) 0.01 

RU 3 

jjitM : 1 -5sccm 50 



ODN A7. 5X10-7 M^r)5ftLTSjS^-y:fci:C5, r^400 
RU© ~> 6 tlfc 0 

[0 12 0] 

0.0075 0.075 0.75 7.5 75 
20 80 400 800 880 

Etfl : 1 .6Pa 
WMMJl : 20W 

tstmmvsk ■ 13 .56mh z 
wimmrs ■■ 5sec 

bx±© 2 ©pgoia-es w<os®*&3o 
[0123] ±ia*^©T. ^^xva-^jKOfigM^fT 

O*- h U -v -y i'lE^BU fttSSfr £ 0 . 5 M 

Jl/(CiftU&2^ JrtH S Ajr[{* Gift 4 0 0 /i g/ml) fe 
HflltC^JSS/x 1/min-eaSLii*. 6 0#W;M*TH^ 
LfCo EKDjiH S Afi#£ffi««4H SAjrillOfig 
/mlfcjjfi LTKJ&S-frfc fct5, *$|250RU©S/^;l/# 

0.1 1 10 100 1000 

10 50 250 500 550 

P> 0 . 5 M^yl/^/Y = K^^B15 n 1/min T? 1 0^" 
lfflB£-fefl>fc:«L3&», (Sfi4 0 0 /i g/m 

1) feEPKteSBteji l/ntaT?«Eb&#, 6 0 ^HSfrtfT 

/mP&iSftLTSJS^-ttrfc ^225RU©->^;V^ 

[0 12 5] 

0.1 1 10 100 1000 

9 45 225 450 495 

wmm.fi : sow 
wmmmm. ■• 13 .56mh z 
wmmm ■■ 30sec 

fco C©y7Xvl^I±tSHS AStft^flt («S10 
0/ig/ml) ^rgitM5/i l/min-^6 0^70- U Jfck 

&mK ?e.tHSA *«»sffrB ^fctc5, j-xt<d 

[0 12 7] 

0.1 1 10 100 1000 
6 30 150 300 330 

urn ■■ 

Kfl : 1 .6Pa 

mWMfi : 20W 

tmffli&Wl ■ 13 .56MHz 

wm.f%m : issec 
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[0 1 2 8] MB : 1 .5sccm 

■ 1 .6Pa 
Wcmmti : 20W 

HSAfigSfi (Mg/»D 0.01 
RU 5 
* H S A <DffiM5 \i 1/ib in 

CO 1 3 0] 

CIH®©ffi¥:«Jl] 
Cm 1 ] *fflfiO-«t 

■fe >*-ffl«SE*;I^»K¥a5»0«»WiiH-eft *« 
CBl 2] Sf*©*ffi^X^>«t!SM^^-fr>-9— ffllij 

cm 3 ] *«w©fl!i©MK j: zmm-f^x*: W 

( a ) «£tl{#© Fab77^yh ^H^ftLfeM> 

(b) fcHnflwDF (ab* ) 2 > h^H^fbL 

Cm 4 ] ##£HB©SiJ©Mfc:<fc Z^Mf^X*: z/JQ&rt't 
Cm 5] ^OHWfciSSl^Xt^i/U* 

CH6] f^x^m^mmss.MRzfB^.mz&f^Km 30 

m 7 ] Igffiffl 1 7?{£ffi Lfe^XvI^BSitl 
CH8] HffiM 1 (cWSfflaiDNAOifiiRU© 

is«%^-fmo 

CH9] HffiM 2 fC fit j- S ffiSft D N A <0«K i: R U © 
KHl^f m<> 

eh 1 0] mmm 3 fc^sfflsaD n a <dm&£ r u 

©M^^-THo 
[01 1] 4 KfctfSfflffi l!D N A com^t R U 40 

©§g^7jvr^ 0 

EH 1 2 ] HSffiM 5 IdsifZ H s A KJB©«afc RU© 

ch 1 3] *ssm6 (c$3tts b s Ajf[im©?ajefc r u© 

CHI 1 4 ] 7 tcfitt S»©«Si R U ©B8#*^ 

cm 1 5] 8 Kfitts b s Ammcom&t r u© 
nM^^rm., 

Cm 1 6 ] 9 JCfett S B S Ajr[J^©?SSi: RUC so 
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KWJl^SS! : 13 .56MHz 

mw%m ■■ 8sec 

bfcMtC HSA*«Kffffl?*ftfci:5, WT©« 
CO 1 2 9] 

0.1 1 10 100 1000 
10 50 250 500 550 

Cmi 7] USSMlOtCfettSB S Ain&cr>m&.tRXJ<D 
Cmi 8] ^SSMllKfettSB S AfitfC©ffi&hRU© 

H#&^-rm 0 

Cmi 9] *SfiMl2^^SHS AfriJC©jfiShRU£> 

raf&^-rm,, 

cm 20] *«sMi3jc*ttsH s Am,m<vmmtR\j(D 

Cm 2 1] *S6Wll4tcj3lt5HS AMM©iSfitRU© 

m^^t m 0 

Cm 2 2] *6fiWl5K:i3ttSHS AfixJS©JftatRU© 
Cm 2 3] *fi6i?!)16tc*5lt§H S AKJ^©SJSi:RU© 

M^^-rmo 

Cm2 4] ^MWl7KfettSfflffi«DNA©»afcRU 

©M^^-rmo 

cm 2 5] *ss<5di8^^tsH s Ammom&tRutD 

Cm 2 6] mMfflmc33l>jr%>X% h— fr<Dm&.tRU<D 

ra^i^^-rmo 

Cm2 7] *SSM20JCfe^«HS AinS©ftS[fcRU© 
Cm 2 8] ^fifiM2HCfe»SHS AKJR©«fifcRU© 

ns«^-rm 0 

CW^©SiBJ!] 

1 -mmmm 

4 -^ffittf&H 

5 - £?LK*m 

7i-W^-fe;l/ 
72, 73--i5SSS 

8- -7tM 
80-Aftf^ 

9- *tti8§ 
90-Kftf^ 

10- $iJ5&^y7° 
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